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SUMMARY | 9P 92

A television camera with an 8.3° x 8.3° field of view in the 0AO

(orbiting astronomical observatory) is planned. To help determine the

star field that might be presented to a ground observer of the TV
screen, the Boss General Catalogue of 33,342 stars has been written on
magnetic tape. This report provides a description of the catalogue

and its uses when star listings are sorted and printed in easily loca-

table form. Some applications are discussed.
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1. INTRODUCTION

Basic to the operation of an inertially oriented space vehicle such
as the OAO, is a knowledge of the positions of many stars. These po-
gsitions are generally available in the form of large catalogues. The
size of these catalogues makes the digital computer a valuable tool in

their processing. Some applications are discussed below. -

. 2. GENERAL

The orbit of the OAO is planned to be circular at an'altitude of
around 500 statute miles above the earth's surface. As such, stars in
any portion of the celestial sphere may be referred to for particular
applications, such as for use as guide stars for star tracker tracking.
Furthermore, only stars of visual (sixth or brighter) magnitude are of
concern. The Boss General Catalogue (also referred to as the Albany
General Catalogue) for the epoch 1950.0, is well gsuited to this need.

It is used by the U.S. Naval Observatory as a basis for its annual
publication of positions of the brighter stars in the American Ephemeris
and Nautical Almanac.

At the request of the National Aeronautics and Space Administration,
the contents of the Boss Catalogue were made available by the Naval
Obgervatory in the form of 33,342 punched cards. Each card contains
80 characters, as illustrated by Figure 1.

Figure 2 is a plot of the total number of stars as a function of

magnitude. The magnitudes range from -1.6 to 6.7.

1



ALBANY GENERAL CATALOGUE

The following information which appears in the Albany General
(Boss) Catalogue is NOT punched on the cards:

(1) Draper No.

(2) Variation in proper motion, r. a. and decl.

(3) Probable errors, r. a. and decl.

The cards contain all other printed numerical information, a code
to indicate when the volume includes remarks, and the handwritten

B. D. No.

0000 1}6.02[60 00[::01.428R6.63.0752.0685,081.001765 l::ll4.3097.720.047—.009-.17.004606501987
1

Ge  |wo |3 [ER SEC. aed DEG. SEC. aed
. = la-ricHT Av. s.v. PN, AV, | 5w, PN B.D.NO.
5 1 [ASCENSTON i * ¢ |TERM, ® |5 =pECLNATION | F TERM
Re & <]
[ e By

n =3 al
Bo00ejeJoleo O00Oc oo olooocoJooojo[Jooofo(Joofo[JJoooco00000 oo olo[JJo ojo[J0o{o 0 ofo[J[Jojo[Jo o[Joooo
12 345% 78910110213141516171819202122232425 262728 29303132 3334353437383 04T 424244 4546 47 4B 495051 5751545556 ST 5859 6061626364 5666768697071 727374757677 787980
|111D111111111|1D|11111111111111111||D111D111x11D1|111|111x11111|D1111111111D|11

222222252222222222D222222222D2222222222z2222222222222220222222222222222222222222
333333333333333333333333[]3333333333333333333333333[]33333333333333333333333333333
l4444444444444444D44444444444444444444444“444D44D44444444D44444444444D444444444
555555555555555555555555555D55555D55555555555D5555555555555555555555555355D55555
66666066D666666666666DD66666666D666666666666D66666666666666666666666666D60666666
77777777777777777777777777D777777777777777U7777777777DD7777D777777D777777777777D
asssaaseeassaaaaaaaﬂasasasaaasastsstsaassssaaaaaaeseesaBseaasaeesaasssaaaaasﬂa

99999999999999999999D99999999999999999999999999U9999D9999999999D9999999999999D99
V2345678 91011213%415161718192021222324252627 2629363132 PIISHITNNN0T2 DUBBT00 5051525354 5556 STSE5960616263 $46564676369707172737475767778 7900

TABCO
TRADE HAR;M‘
[y
J
Figure 1



NUMBER

10000
8000

4000
3000

2000

1000
800

400
300

200

100
80

40

30

20

10

N BOSS CATALOGUE
L 1950.0
| ] ] ] ] ] |
-2 -1 3 4 5 6 7 8 10

VISUAL MAGNITUDE
Figure

-3 -



3. BOSS GENERAL CARD CATALOGUE

. The Naval Observatory provided Table 1, which'is the key to the in-
terpretation of the punched cards. For example, looking at the card
pictured in Figure 1, it can be seen that this card is for General Cata-
logue star Number 1 (GC 1) as indicated in columns 1 to 5; that this
gtar has visual magnitude 6.02, as shown in columns 6-8; etc.

4. TAPES

The entire catalogue has been transferred by cerd-to-tape conversion
to two high density binary-coded decimal tapes. As a guide-to the spe-
cific content of the tapes, the first few records of each tape are listed
in Tables 2 and 3 respectively. It will be noted that GC 1 and GC 17001
are the respective first stars written on each tape. Each column of
these tables contains the same information shown in the corresponding
column of the card as illustrated in Figure 1.
5. EXCERPTS

The digital computer lends itself readily to the use of the star
catalogues. Table 4 is the listing of the first page of a 477 page
extraction arranged in columns with appropriate headings for easier
use. It contains the original Naval Observatory coded magnitude and
spectral type. 5 > dﬂ

Table 5, consisting of th»ee pages, is the complete listing of the
150 catalogued stars of visual magnitude 3.0 or brighter. The magnitude
and spectral type have been converted in the computer to the decoded form

from the alphanumeric designations in the original listing as indicated

in Table 1.
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TABLE 1
Albany General Catalogue

Signs Blank = +
X=-

G C Number
1- 33342

Note 1. Magnitude generally to 2 decimals
Exceptions: 10th mag =y in col 6
-0 mag=xincol6

Magnitude { Note 1}

-1 mag=x& lincol6

d.oﬂo.co-‘

<
1
L

Spectral Type {Note 2)

Mag not given = y in col 6,7,8
hundredth not given = y in col 8

il

- R. A.
o 1950.0

Variable = x in col 8 and
max. brightness from
"Remarks' in Catalogue.

Note 2. Code for Spectral Type

3 Epoch of R. A, Col 9 Col 10 Col 11
= R=0 Qora=20 c=0
HE Oe 5=1 lorb= v=1
: A V.inR. A {Note 3) 0:2 20rc=2 e=2
e =0 B=3 3ord=3 *=3
H 5. V. in R. A. {Nota 3) A=4 4ore=4 n=4
I F=25 5=5 note = 5
-!_t—ara Term R. A. Note 3) G=6 6=16 *p=~6
_i_;_, K=17 7=1 ep=1
3 P.M. inR. A M=38 8=8 cp=8
[ ]
s N=9 9=-9 cv=9
e S=x p=Xx
T bt oo Blank = y Blank = y Blank = y
o ‘ Except for Mb, Mc, Nb, and where b=3,c =8
A "5" in col 11 has been used to identify the

[}
f Epoch of Decl.

following exceptions
Star 89, type Md punched 8 y 5

e
}—J:'A. V. in Decl. (Note 5)
.

60-e

7178, type N? punched 9y 5
14298, type pe punchedyy 5

x
[ S. V. in Decl. { Note 3}

Note 3. When the number of figures to the left of

[ ]
"% 31d Term Dacl. (Note 3)

the decimal point exceeds the space on the card
(including sign col) the decimal point is shifted

70 P. M. in Dec!.

to the right on the card, and the number of x
punches to the right of the sign col shows the

olodelele

Ramarks (Note 4)

number of columns that the decimal point has

T C=¢4 x=
[
_‘_— 8 D Number
[ ]
L

been shifted, e.g.
Col 61 62 63 64
X

80- 1
- Punched 1 2 3 4
Note 4. Col 72 Remarks Note 5. Col 56 is sometimes
0 = No remark given 5=1+2 blank instead of zero.
1 = Spectrum given 6=1+3
2 = Aitken or Innes number given T7=1+ 4
3 = Aitken or Innes number given, 8=2 + 4
each component having 9=3+ 4
separate G C numbers x=1+2+4
4 = Other information given y=1+3+4
Col 21 x over punched when data has been proof read against Catalogue at the

Naval Observatory.
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Table 6 is the listing of the same third magnitude or brighter stars.
It tabulates celestial coordinates, and annular and secular precession
variations in these coordinates. These have been extracted from the two
basic tapes and converted to the decoded form by means of Table 1,

6. SORTS ‘

By means ofra sorting program, individual star listings for the
entire Boss Catalogue have been rearranged. Tape and listing for the
following sorts have been made:

(a) Spectral type, visual magnitude, right ascension (Table 7

is the first page of the listing)

(b) Visual magnitude, spectral type, right ascension (Table 4

is the first page of the listing)

These sorted tapes are now in use but are available for duplication
on request.

7. CELESTIAL SPHERE COVERAGE

A TV camera with an 8.3° x 8.3° field of view is planned for the
OAO stabilization and control sub-system. Its axis will be parallel
to the optical axis of the satellite.
The following computer programs using the Boss Catalogue as input
are either completed or nearing completion.
(a) Selection of stars in the field of view of the TV camera
for a prescribed orientation and roll.

(b) Computer simulation of the TV camera view. .
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(c) An arbitrary scheme for choosing a range of possible orien-
taﬁions to cover the celestial sphere. These orxientations
have been chosen at equally spaced intervals for each de-
clination. The spacing is at intervals slightly less than
the TV camera view field. Table 8 gives the values of the
selected right ascensions for the individuyal declinations.

(d) Different mapping, counting, searching and sorting functions,
For example, for the 15,000 stars of visual magnitude 6.8 or
brighter figure 3 indicates the number of stars within the
view of the camera for each of the target points described
above. These vary from a minimum of 5 stars to a maximum
of 69 stars. The averages per field of view for each de-
clination vary from 16 to 26 stars, corresponding to
12,05 and -61°.95 declination respectively.

8. OTHER USES

The cards of the Boss Catalogue lend themselves to many appli-
cations. Used jointly with color index data and spectral type
information, effective star brightnesses as seen by the 0AD star-
tracker photomultipliers can be determined. Analogue or digital
plotters can be used to simulate stér fields. Star catalogue numbers
common to other catalogues make possible merging with these catalogues:
The BD{Bonn Durchmusterung) and Yale Catalogue of Trigonometric

Stellar Parallaxes are illustrations.

20



TABLE 8

RING DECLINATION AIM POINT INTERVAL
(DEGREES) (RIGHT ASCENSION, DEGREES)
1 -89.95 24,48
2 -86.45 24.48
3 -82.95 24,48
4 -75.95 24,48
5 -68.95 17.90
6 -61,95 14.25
7 -54,95 11.99
8. -47.,95 10.47
9 -40.95 9.42
10 -33.95 8.68
11 -26.95 8.16
12 -19.95 7.80
13 -12.95 ‘ 7.59
14 -5.95 7.49
15 1.05 7.49
16 8.05 7.51
17 15.05 7.64
18 22.05 7.90
19 29.05 8.29
20 36.05 8.88
21 43.05 9.70
22 50.05 10.87
23 57.05 12.57
21
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RING

24
25
26
27
28

29

TABLE 8

DECLINATION

(DEGREES)

64.

71

78.

81.

85.

87.

05

.05

05

55

05

53

CELESTIAL SPHERE AIM fOINT DATA

- 19 -

22

AIM POINT INTERVAL
(RIGHT ASCENSION, DEGREES)

15.16
19.44
27.60
27.60
27.60

27.60



RING

w

VISUAL

NUMBER OF STARS OF MAGNITUDE £ 6.8 WIHIN TV FIELD
(From Boss Catalogue, 1850.0)
8.3°x 8.3°
Interval of Declination = 7.0°, Generally
gin 4,15

cos (declination + 4.15°)

Interval of Right Ascension = 2 Arctan [ ] , Generally

Declination (Degrees):

212621242117181613151821212125 87.525
22292320202217%61111122021 2127 85,050
2126172318 1821191616 1420 21 20 26 81.550
272719221519151917 201820 2227 29 78.050
192918151314 132015141611 14191517 141621 20 71.050
2829222016242013171916 181422131813 1810162421 323028 64.050

313928222627232628 1826 1117 191516 17 13 11 21 1515 23 29 30 27 33 39 31 38

2326232331381716221623 1711714151010 8102119151521 1921 28 35 36 38 33 31 252228

2418735232427 141728221820 1311 1313131416 671161913171417 141827283253 402933342819

19172317242225222035232325201521 201120121411 1815151522161319 21 173947472826 172518 23 22

2114191021201818 141733202023 181726 18 161511 52513 812151621 1413192323323534272022201224 1822

1311161824131738271825282922202125 1413201513 61321 1413131613101313 182921 34393328 8292013231810

121510131212131423501934363225252621 181510 71514 7161618131611271421222020303130302513181616 B1115:
141415710 71610142222172025382521 152620151412 616 9131017131071 91313141416222024292017 161312151016

12 914 B15151516131330522241231919191213 11151815 810 81311141817141919223024212419192512 9121315712 8

17 9121812142117 1422254832322621 17261416 9111014701113 1318161111 1815 514152321 141717181521 17181616 1
181513161513 13 11 1418281932332630 172420151719 1413141813 121814161916 131412131914 181916 16 1616 1214 21 14
1921 514161515 9201317213238393628181517151416131813 1411 1 152033151914283824 14142023 141214131920

1617 7101418191314 111420225947 2119 18212012 121215101522 18 16 30 28 18 2529 30 21 1915221611 1520 1417 16
M 7101713161922 14173437 3450452518 21,17182518 111120 152220212633422422151818 13161414 814
7141417 141214201220 30 27 5149 46 33262219 162027 25303430 2245403337 17172017 16 1416 615
12151316121417 9182431 44 6943302518262330313535242328263017141610716221514

6121314 8 81423303639544451252736312616292021 142017 11171317 613

1616 9192119182727 324065525343323227 2323 141515132217 117

10112010 B161821253343332425261021191614 910

16131517131922272631181613182215

2213171614162624 24222018 192324 21

201776161515162125242424 192018 18

201822182122201820201822182118 20

Declination =—89.95°

5 10 15

20

25 30 35 40 45

Aim Point (zone)
Figure 3
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